In this study, axial (λ || ) and radial (λ ⊥ ) diffusivities derived from diffusion tensor imaging (DTI) were used to evaluate white matter injury in brains of mice affected by experimental autoimmune encephalomyelitis (EAE). Sixteen female C57BL/6 mice were immunized with amino acids 35-55 of myelin oligodendrocyte glycoprotein ). Three months after immunization, optic nerve and tract were severely affected with 19% and 18% decrease in λ || respectively, suggesting the presence of axonal injury. In addition, a 156% and 86% increase in λ ⊥ was observed in optic nerve and tract respectively, suggestive of myelin injury. After in vivo DTI, mice were perfusion fixed and immunohistochemistry for the identification of myelin basic protein (MBP) and phosphorylated neurofilament (pNF) was performed to verify the presence of axonal and myelin injury. The present study demonstrated that the visual pathway is selectively affected in MOG 35-55 induced murine EAE and these injuries are noninvasively detectable using λ || and λ ⊥ .
Introduction
Multiple sclerosis (MS) is an inflammatory demyelinating disease of the central nervous system (CNS). It is the second leading cause of neurological disability in young adults. Although the prevailing consensus of the pathogenesis of MS is that it results from a coordinated attack of the immune system against the primary constituents of white matter (Whitney et al., 1999) , increasing evidence suggests that axonal damage plays a significant role in the neurological dysfunction suffered by MS patients (Kornek and Lassmann, 2003; Kornek et al., 2000) . Axonal damage occurs in areas of demyelinating lesions (Ferguson et al., 1997; Trapp et al., 1998) as well as white matter tracts distant from demyelinated plaques (Davie et al., 1997; Fu et al., 1998; Trapp et al., 1998) . Identification and differentiation of myelin and axonal damage in MS is crucial to understand these pathological processes and to develop more effective therapies.
Experimental autoimmune encephalomyelitis (EAE) is a widely used animal model of human MS. The EAE model mimics many aspects of human MS (Conlon et al., 1999; Raine, 1984; Raine and Traugott, 1984) . For example, EAE induced by myelin oligodendrocyte glycoprotein (MOG) reproduces the presumed pathophysiological processes of MS including both the encephalitogenic T-cell response and the demyelinating autoantibody response (Iglesias et al., 2001; Kornek et al., 2000; Linington et al., 1993; Storch et al., 1998) . Similarities between MOG-EAE and MS of axonal pathologies, and phagocytosis by microglia and macrophages have also been demonstrated (Craner et al., 2005; Kornek et al., 2000) .
Magnetic resonance imaging (MRI) has been used extensively as a sensitive, objective, and quantifiable measure of pathology and therapeutic responses in MS patient management. MS plaques are typically multiple, localized predominantly to CNS white matter, and bright on T 2 -weighted and Fluid Attenuated Inversion Recovery (FLAIR) images. The abnormalities observed on brain MRI are pathologically nonspecific, and may result from a spectrum of potential pathology, including edema, demyelination, gliosis, and inflammation (Guttmann et al., 1995) . Improved specificity has been achieved using contrast enhanced T 1 -weighted imaging to identify active lesions of inflammation in EAE and MS (Morrissey et al., 1996; Rovaris and Filippi, 2000; Yousry et al., 2000) . However, none of these MRI measures are capable of differentiating axonal and myelin injury (Meier et al., 2004) .
Recently, the directional diffusivities of water molecules in white matter derived using MR diffusion tensor imaging (DTI) 
